We construct a finitely generated group that does not satisfy the Burghelea conjecture.
where the group T * (x, Q) fits into the following short exact sequence 0 → lim Here N x = G x / x is the reduced centralizer, G denotes the set of conjugacy classes on G, G f in is the set of conjugacy classes of elements of finite order, and G ∞ the set of conjugacy classes of elements of infinite order. The bonding maps in the inverse sequences are the Gysin homomorphisms
Burghelea stated the above conjecture for geometrically finite groups [2] . In the same paper he constructed a countable group that does not satisfy the Generalized Burghelea Conjecture. Theorem 1.2. There is a finitely generated group G that does not satisfy the Generalized Burghelea Conjecture.
Our strategy is to show that a torsion-free version of the countable group constructed by Burghelea can be embedded in a finitely generated group in a way that preserves centralizers. This embedding is based on the theory of small cancellation over relatively hyperbolic groups developed by Osin [5] .
Malnormal Embeddings
For a group G hyperbolic relative to a subgroup H, a subgroup S of G is called suitable if S contains two infinite order elements f and g which are not conjugate to any elements of H such that no non-trivial power of f is conjugate to a non-trivial power of g.
The following is a simplification of [5, Theorem 2.4].
Theorem 2.1. Let G be a torsion-free group hyperbolic relative to a subgroup H, let t ∈ G, and let S be a suitable subgroup of G. Then there exists a group G and an epimorphism γ : G → G such that
2. G is hyperbolic relative to H.
γ(t) ∈ γ(S).

γ(S)
is a suitable subgroup of G.
G is torsion-free.
We inductively apply the previous theorem to construct the desired embedding. This can be extracted from the proof of [5, Theorem 2.6], but since it is not explicitly stated there we include the proof below.
Recall that a subgroup H of a group G is called malnormal if for all x ∈ G\H, x −1 Hx∩H = {1}. Theorem 2.2. Let C be a torsion-free countable group. Then there exists a finitely generated group Γ which contains C as a malnormal subgroup.
Proof. Let C = {1 = c 0 , c 1 , c 2 , ...}. We inductively define a sequence of quotients as follows: Let G 0 = C * F , where F = F (x, y) is the free group on {x, y}. Then G 0 is hyperbolic relative to C and F is a suitable subgroup of G 0 . Suppose now we have constructed a torsion-free group G i together with an epimorphism α i : G 0 ։ G i such that 1. α i | C is injective (so we identify C with its image in G i ) 2. G i is hyperbolic relative to C.
4. α i (F ) is a suitable subgroup of G i .
G i+1 is torsion-free.
Given such G i , we can apply Theorem 2.1 with S = α i (F ) and t = c i+1 . Let G i+1 be the quotient provided by Theorem 2.1, that is G i+1 = G i . Define α i+1 = γ • α i , where γ is the epimorphism given by Theorem 2.1. The conditions of Theorem 2.1 imply that G i+1 satisfies conditions (1)-(5). Let Γ be the direct limit of the sequence G 0 ։ G 1 ։ G 2 ..., that is Γ = G 0 / ker(α i ). Let β : G 0 → Γ be the natural quotient map. Note that β| F is surjective by construction. Indeed, G 0 is generated by C ∪ {x, y} and for each c i ∈ C, α i (c i ) ∈ α i (F ), hence β(c) ∈ β(F ). Thus Γ is generated by {β(x), β(y)}. Now β| C is injective, so C embeds in Γ; we identify C with its image in Γ. Suppose x ∈ Γ such that x −1 Cx ∩ C = {1}. Then there exist g, h ∈ C \ {1} such that x −1 gxh −1 = 1. Letx ∈ G 0 such that β(x) = x. Then for some i ≥ 1,x −1 gxh −1 ∈ ker α i . This means that α i (x) −1 Cα i (x)∩C = {1}. Since G i is hyperbolic relative to C, C is malnormal in G i by [5, Lemma 8.3b ]. Hence α i (x) ∈ C, which means that x = β(x) ∈ C. Therefore C is malnormal in Γ.
Modifications of Kan-Thurston Theorem
Baumslag, Dyer, and Heller [1] made the following addendum to the Kan-Thurston [3] theorem. 
for geometrically finite G i and the inclusion K i → K i+1 induces a monomorphism G i → G.
Proof of Theorem 1.2. Let L be a locally finite complex representing K(Z, 2). Let t : K(G, 1) → L be as in Theorem 3.2. We note that lim ← {H 2n (L; Q), S} = 0 where S : H 2n+2 (L; Q) → H 2n (L; Q) is the Gysin homomorphism for the canonical S 1 -bundle S ∞ → CP ∞ . Since G = ∪G i is the union of geometrically finite groups G i , it is torsion free. Let
